Abstract  Itacorubi, Ratones, Rio Tavares and Saco Grande are natural mangrove forests in the western part of Santa Catarina Island, in southern Brazil. Thirty-three basidiomycetes were identified during a survey of xylophilous basidiomycetes in these mangrove forests from May 2005 to August 2006. The species are distributed among 9 families and 24 genera. Fifteen species are new records from mangrove forests of the world and eight species are recorded for the first time from the State of Santa Catarina.
Introduction
Close to 35% of mangrove forests, one of the world's threatened major tropical ecosystems, have been lost in the last twenty years (Valiela et al. 2001) . These ecosystems occur worldwide on sheltered shores, mainly in the tropics, and their distribution is closely related to basic features of the marine environment, mainly salinity (Chapman 1977) .
Plant diversity is low in mangrove forests (Alongi 2002 , Lana 2004 , with about 70 species of trees and shrubs known from all over the world (Duke 1992) . New World mangrove forests are composed of nine tree species representing Avicennia (4 spp.), Rhizophora (3 spp.), Laguncularia (1 sp.) and Conocarpus (1 sp.) (Cintrón & Schaeffer-Novelli 1980) . Along the South American Atlantic coast, the austral limit of mangroves is at the city of Laguna, Brazil, located at latitude of 28º55' S, in the State of Santa Catarina (Cintrón & Schaeffer-Novelli 1980) . These ecosystems are well represented in Brazil, which includes one of the six largest mangrove forests in the world (Lacerda 1984) .
Mangrove species diversity is well known for animals and plants but poorly known for other organisms such as fungi (Macintosh & Ashton 2002) . Most mangrove fungi refer mainly to 'marine fungi', which grow and sporulate exclusively in marine or estuarine habitats (Kohlmeyer & Kohlmeyer 1979) . Little is known about terrestrial fungi in mangrove forests (Hyde & Lee 1995) .
Previous studies on Santa Catarina Island mangroves have revealed interesting data on myxomycetes and fungi taxonomy (Trierveiler-Pereira et al. 2008a, b; Baltazar et al. 2009b) .
Of the 112 xylophilous basidiomycetes recorded from mangrove forests around the world (Baltazar et al. 2009a) , Brazilian mangroves are the best known primarily due to the research of Campos et al. (2003) and Sotão et al. (1991 Sotão et al. ( , 2002 Sotão et al. ( , 2003 . The present study is the first basidiomycete survey carried out in southern Brazil mangrove forests.
Materials and methods
Santa Catarina Island is located in the central-east of the State of Santa Catarina (27º35' S and 48º32' W) in the Florianópolis municipality. Mangroves are found only on the western shores of the island, where there are low-energy (i.e. little wave action) sites. The four largest mangroves on the island are: Ratones (29º30'00" S, 48º27'00" W), Saco Grande (28º37'30" S, 48º27'30" W), Itacorubi (27º34'14" S, 48º30'07" W) and Rio Tavares (27º38'40" S, 48º30'17" W). The mangrove tree species from these areas are Avicennia schaueriana Stapf & Leechm. ex Moldenke, Laguncularia racemosa C.F. Gaertn. and Rhizophora mangle L. The most common species is A. schaueriana, also known as black-mangrove or "siriúba" (SouzaSobrinho et al. 1969) .
During 26 field trips to the Santa Catarina Island mangroves, from May 2005 to August 2006, 265 xylophilous basidiomycete specimens were collected. Whenever possible, the host species was identified. Microscopic characters were examined and measured using light microscopy, in mounts of 1% aqueous phloxine solution (plus 1% or 5% KOH) and Melzer's reagent (Ryvarden 1991) . Drawings were made with the aid of a camera lucida. Vouchers are preserved in Herbarium FLOR (Holmgren & Holmgren 1998) . Novelties in distribution are indicated by: * = new record from Santa Catarina; ♦ = new record from Brazilian mangroves; ¤ = new record from mangroves of the world.
Results
Thirty-three xylophilous basidiomycete species representing nine families were identified in the surveyed areas. Most species were recorded from dead wood; however, four species (Fuscoporia gilva, Cerocorticium molle, Cymatoderma dendriticum, Schizophyllum commune) were also collected from living trees. Avicennia schaueriana, with twenty-three recorded species, was the most common host. However, Phellinus allardii and Perenniporia ohiensis were only collected on Laguncularia racemosa, whereas Hexagonia hydnoides was collected on Rhizophora mangle. Fuscoporia gilva, Cerocorticium molle, Pycnoporus sanguineus and Schizopora paradoxa were gathered on all three host trees.
In this survey, the Itacorubi mangrove forest had the highest species diversity with twenty-five species. DESCRIPTION  Lowy (1952: 677) .
COMMENTS  Auricularia fuscosuccinea is the most frequently collected tremelloid species in the Neotropics (Lowy 1971) . The examined specimens have a characteristic well defined medulla. In addition to A. fuscosuccinea, A. auricula-judae (Bull.) Quél. and A. polytricha (Mont.) Sacc. are recorded from Brazilian mangrove forests. However, A. auriculajudae may be misidentified, for it is restricted to temperate zones, collected exceptionally in Mexico (Lowy 1971) . DISTRIBUTION  cosmopolitan (Lowy 1952 DESCRIPTION  McNabb (1965: 41) .
COMMENTS  Calocera cornea is characterized by the lack of clamp connections and simple-septate basidiospores, 8-10 µm long. The species shows great macroscopic variation, however microscopic features, such as basidiospores size and septation, are constant (McNabb 1965) . Calocera cornea is a common species but with few reports from Brazil. It was first recorded from Brazilian mangroves by Sotão et al. (2003) . DISTRIBUTION  cosmopolitan (MacNabb 1965 DESCRIPTION  Ryvarden & Johansen (1980: 247) .
COMMENTS  This species may show a great variation in the configuration of the hymenial surface, but it is easily separated from other Antrodia species occurring on hardwoods by its large spores (Gilbertson & Ryvarden 1986) . Antrodia species are brown-rot fungi usually associated with gymnosperms. However, A. serialis (Fr.) Donk and A. sinuosa (Fr.) P. Karst. were also reported from Brazilian mangroves (Almeida-Filho et al. 1993 DESCRIPTION  Ryvarden & Johansen (1980: 342) .
COMMENTS  This species may be recognized by its solitary, hard, woody basidiomata, reddish brown, zonate, laccate abhymenial surface and lightcoloured pore surface when fresh. After drying, the pore surface turns light brown. It was recorded from Santa Catarina as Fomitella supina (Sw.) Murrill by Neves & Loguercio-Leite (1999) , based on type of rot, but the genus is now considered synonym of Fomitopsis (Kirk et al. 2008 Ryvarden & Johansen (1980: 145 Ryvarden (2004: 177) .
COMMENTS  The species may be recognized by its resupinate, widely effused basidiomata, large pores, and hymenial setae 30-36 µm long (Ryvarden & Johansen 1980) . Fuscoporia ferruginosa (Schrad.) Murrill is macroscopically similar to F. ferrea but with setal hyphae, larger hymenial setae up to 65 µm, and wider basidiospores (3-3.5 µm) (Gilbertson 1979 Ryvarden (2004: 180) .
COMMENTS  Fuscoporia gilva is a polymorphic species, but may be recognized in the field by its imbricate basidiomata and purplish brown pore surface (Gilbertson 1979) . Microscopically, it may be distinguished by its hyaline and ellipsoid basidiospores, 4-5 µm long, and abundant hymenial setae, 20-45 µm long. The species was previously recorded from Brazilian mangroves by Sotão et al. (2003) . DISTRIBUTION  pantropical (Ryvarden 2004 Larsen & Cobb-Poulle (1990: 34) .
COMMENTS  This species is recognized by brown, thick-walled basidiospores, lack of setae, and presence of a black line in the context (Ryvarden & Johansen 1980) . The basidiomata are usually pileate and sessile, but Larsen & Cobb-Poulle (1990) also described subresupinate forms with thickened central parts similar to the specimen examined in this study.
DISTRIBUTION  cosmopolitan (Dai 1999 , Ryvarden & Johansen 1980 , Ryvarden & Gilbertson 1994 , Gerber & Loguercio-Leite 1997 Ryvarden & Johansen (1980: 265) .
COMMENTS  Fresh basidiomata have a purplish brown and zonate abhymenial surface and white margin. After drying, the abhymenial surface turned beige and azonate, and the margins became black, as described by Ryvarden & Johansen (1980) . DISTRIBUTION  cosmopolitan (Ryvarden & Johansen 1980 DESCRIPTION  Maas Geesteranus (1974: 524) .
COMMENTS  Steccherinum reniforme has slightly shorter basidiospores and different cystidia compared to S. ochraceum (Pers.) Gray (Maas-Geesteranus 12_Trierveiler-Pereira, Baltazar & Loguercio-Leite 1974 , Grosse-Brauckmann 1986 . According to Bononi (1979) , it is the most common hydnoid fungi in Brazil and has been recorded from the states of Rio Grande do Sul, Santa Catarina, São Paulo, Goiás, Mato Grosso and Rio de Janeiro. DISTRIBUTION  neotropical (Bononi 1979 Ryvarden & Johansen (1980: 283) .
COMMENTS  The presence of forked hairs, as described by Ryvarden & Johansen (1980) , were only observed in the pileus of young basidiomata. Mature basidiomata have a velutinate to glabrous pileus. The examined materials have dark brown pilei although a few specimens show a distinct red tint at the base. This species has large pores (3-4 per mm) and cylindrical basidiospores (9-12 × 3-4.5 µm).
DISTRIBUTION  pantropical (Ryvarden & Johansen 1980 Gilbertson & Ryvarden (1986: 230) .
COMMENTS  The specimen examined has small basidiomata (0.8-0.9 cm wide, 0.9-1.2 cm long, 0.5-0.7 cm thick), dark brown pileus, beige pore surface, and large, cylindrical basidiospores (8-10 x 3-4 µm) as described for the species (Gilbertson & Ryvarden 1986 ).
DISTRIBUTION  cosmopolitan (Gilbertson & Ryvarden 1986 Fildalgo (1968: 69) .
COMMENTS  Hexagonia hydnoides is easily recognized in the field because of its dark basidiomata with a dense mass of black, erect hairs on the pileus (Gilbertson & Ryvarden 1986) . As noticed by Fidalgo (1968), basidiospores and basidia are rare. This species was recorded from Brazilian mangroves by Gugliotta & Bononi (1999) and Sotão et al. (2003) .
DISTRIBUTION  pantropical (Gilbertson & Ryvarden, 1986 Pegler (1983: 33) .
COMMENTS  This species shows great variety in its macroscopic morphology. Lentinus crinitus resembles L. swartzii Berk., but the latter lacks squamules on the stipe and has a thicker context (Wright & Albertó 2002) . This species was recorded from Brazilian mangroves by Sotão et al. (2003) .
DISTRIBUTION  Neotropical (Pegler 1983 DESCRIPTION  Cunningham (1956: 622) .
COMMENTS  This species is microscopically characterized by the presence of incrusted, thick-walled cystidia with brown, pigmented bases. Basidiomata of the examined specimens are resupinate to effuse-reflexed but Cunningham (1956 ) also reported pileate specimens. As reported by Hjortstam & Ryvarden (2007b) , clamp connections are difficult to observe. Recorded from Brazilian mangroves by Sotão et al. (2003) .
DISTRIBUTION  cosmopolitan (Cunningham 1956 Gilbertson & Ryvarden (1987: 225) .
COMMENTS  According to the descriptions of Ryvarden & Johansen (1980) and Gilbertson & Ryvarden (1987) , there is no clear difference between P. ohiensis and P. ochroleuca (Berk.) Ryvarden, except for the pore size (5-7 and 2-4 per mm, respectively). Besides this, they differ in their upper pileus color, i.e. brown to blackish in the former and cream-ochraceous discoloring with age in the latter. Decock & Ryvarden (1999) accepted these two species and P. detrita (Berk.) Ryvarden as distinct species, however, they admit that the three taxa form a very homogenous group in the genus. COMMENTS  This species can be distinguished macroscopically by its white to beige pileus when young, presence of cilia along the margin, and small pores (5-10 per mm). Polyporus arcularius (Batsch) Fr. also develops cilia along the margin, but its pileus is brown and the hymenial surface has 1-2 pores per mm (Gilbertson & Ryvarden 1987 Ryvarden & Johansen (1980: 527) .
COMMENTS  The bright basidiomata of P. sanguineus contrasts with the mangrove vegetation, thus this species was frequently collected. The reddish 20_Trierveiler-Pereira, Baltazar & Loguercio-Leite to orange pileus and the small pores (5-8 per mm) are characteristic of this species. Pycnoporus cinnabarinus (Jacq.) P. Karst. is similarily colored, but it does not occur in the tropics (Gilbertson & Ryvarden 1987) . Pycnoporus sanguineus was recorded from Brazilian mangroves by Almeida-Filho et al. (1993) and Sotão et al. (2003) .
DISTRIBUTION  pantropical (Ryvarden & Johansen 1980 Gilbertson & Ryvarden (1987: 743) .
COMMENTS  The irregular pore surface is characteristic of this species; it may be lamellate, but sinuous to daedaleoid pores occur especially near the margin. Trametes elegans was common in the collecting areas and may be recognized in the field by its usually large (up to 20 cm diam.), whitish to beige basidiomata in clusters and distinct hymenial surface. Lenzites betulina (L.) Fr., is similar but develops more fragile, smaller and thinner basidiomata with hirsute pilei. Trametes elegans was recorded from Brazilian mangroves by Loguercio-Leite (1993), Gugliotta & Bononi (1999) and Sotão et al. (2003) .
DISTRIBUTION  pantropical (Gilbertson & Ryvarden 1987 Gilbertson & Ryvarden (1986: 275) .
COMMENTS  This species is characterized by large, white basidiomata with small pores (4-8 per mm). Cystidioles, as reported by Gilbertson & Ryvarden (1986) , were not observed in the examined material. Basidiomata of T. nivosa resemble Tyromyces species, but its hyphal system is clearly trimitic. This species was recorded from mangroves of Micronesia (Gilbert et al. 2008) .
DISTRIBUTION  pantropical (Gilbertson & Ryvarden 1986 , Gilbert et al. 2008 . Ryvarden & Johansen (1980: 589) .
COMMENTS  This species often shows great variation in basidiomata colour, zonation, and hairs on the abhymenial surface (Cunningham 1965 Gilbertson & Ryvarden (1987: 763) .
COMMENTS  This species resembles T. hirsuta (Wulfen) Lloyd due the size of the basidiospores (6-9 × 2-3 µm); however, T. villosa has shorter hairs in the tomentum and a smaller, more fragile basidiomata (Ryvarden & Johansen 1980) . This species was recorded from Brazilian mangroves by Sotão et al. (2003) . Ryvarden & Johansen (1980: 593) .
COMMENTS  This species is characterized by a purplish hymenial surface when fresh and split pores (Ryvarden & Johansen 1980) . Macroscopically, T. biforme is similar to T. byssogenum, but with smaller pores, clavate thickwalled cystidia, and cylindrical basidiospores. Trichaptum fuscoviolaceum (Ehrenb.) Ryvarden has similar cystidia, but it prefers conifers and does not occur in the tropics (Gilbertson & Ryvarden 1987) .
DISTRIBUTION  cosmopolitan (Gilbertson & Ryvarden 1987 Ryvarden & Johansen (1980: 594) .
COMMENTS  This species resembles T. biforme, but with larger pores, broadly ellipsoid basidiospores, and slightly thick-walled, fusoid cystidia. This species was recorded from Brazilian mangroves by Campos et al. (2003) and Sotão et al. (2003) .
DISTRIBUTION  pantropical (Ryvarden & Johansen 1980 DESCRIPTION  Cooke (1961: 580-582) .
COMMENTS  This species is characterized by white to gray pilei, with split lamellae, and basidiospores 5-6 µm long. Schizophyllum brasiliense W.B. Cooke resembles S. commune, however it has brown pilei and basidiospores up to 9 µm long (Cooke 1961) . Schizophyllum commune was recorded from Brazilian mangroves by Campos et al. (2003) and Sotão et al. (2003) .
DISTRIBUTION  cosmopolitan (Cooke 1961 Langer et al. (2007) .
COMMENTS  This species is characterized by resupinate, white basidiomata, capitate cystidia, and thin-walled hyphae. Hyphodontia sambuci resembles H. griseliniae (G. Cunn.) Langer and H. fimbriata Sheng H. Wu, but they can be differentiated by basidiospore size and basidiomata morphology (Langer et al. 2007 ).
DISTRIBUTION  cosmopolitan (Langer et al. 2007 (Gilbertson & Ryvarden 1987) . Schizopora flavipora may be differentiated from S. paradoxa by its smaller pores (3-5 versus 1-3 per mm) and smaller basidiospores (3.5-4.5 versus 5.5-6.5 µm long); whereas S. radula has smaller basidiospores (4-5.5 µm long) and an orange pore surface.
DISTRIBUTION  cosmopolitan (Núñez & Ryvarden 2001 
Conclusions
In their comprehensive study, Baltazar et al. (2009a) reported 112 xylophilous basidiomycetes species from mangrove forests. This study adds 15 species (13.4%) to that list for a total of 127 species. In addition, four species are recorded for the first time from Brazilian mangrove forests. Furthermore, we add 8 new records to the basidiomycete mycota in the State of Santa Catarina, which has been studied for twenty years with 157 recorded species (Drechsler-Santos et al. 2008 ).
